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(57) [Sift] 

kw h k»K. «aa*7v- h & jtai-*-<*fli» 1 . 
-<ww 2 , z&fflis i . - a«» 2^4 *cr>nm& 1 

2. 1 3, 2 2. 2 3£Rttfcrw-h§8!toSaft»fc:i$ 
.HT, -»C«*lJta»l 2&tf-<XH»2JtjiBl 3 

2 atf naais 2 sms§ 2 3 < t 1, i 

A. 4 IB, 42A, 4 2B£|*l£U BW=iv*>fflH 
J: 9«EflatTU- h 4 <OflfflttR*HttT* * J: 3 fc 
U «8I#3 1 . 3 2<oat»WiKJ: OBWlavtott 
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1 

l fS^JS l ] JEWS, t vwwmizzw#!!&&? v 
ttztmz. 

mmru-vtvm-t-mmi . -jmubs2. z 
wmi. za«!»2<o4*<oiGi»*a»t. he-k 

33ft8tl^«*Z«^lJGB^3iaS-e:4t»t: 10 

Mtezaa^ieiHHcjgjis-fr, 
m 2 jtawk z<k«ss i Jtiin. z«& 2 jtaftafr 
z»N*i8ien. z<*M*2«itPHWtfc:r 

l/-hfflKS3MW:fcvvc, 

MIB-^fflim 1 Jtjffl»atf-JWi» 2KilS§co^=5r < fc 

t v ^m*»-*-<ort»i: , wiEziRMs 1 wiss&vz 
mm 2 wmw!?* < 1 1 v . » 

a. l.oll8*rto4flMMfcffjh«*4>fufel:*jei 
Kfc lEMftolItt k WMfflO^lcftfaj 4 SW a -7 ^ rt 

mmizw$i.z tiR^mwzm® 3 vj«Mgs*ufc3 v» 
tt7>f-w»as*i, m^&mvj^nmmz, v4 
^mfrtz t x-mm^^KM^mz^mi-^ 

m^^mav^^tv^^m 30 
tsrat ^"mmmmm^Kx^h ztz® 

mzffittzimmmx'h -> x , 
mi-mw. 1 mmn z-awmmmztm 1 , 
we—adm 2 ««□ *HMBB!^ffl*fc«tt l „ 
frtezKW 1 &gp iz&mMtev&SMt 1 , 
ffliazaowi 2 *z»:fi8j!«as9»aj*K«Ee l . 

i ««^-Mij^35»sm— <xmm 2 sa 
&^-d;wm2&m^z&m?mm}ii<§<?)Miz%imz 50 



10-206047 

2 

tt. ira*3vSltil»*BMBt*v^iriif«ffllOJHjft 

mteimmztixt'timim®? -?mt&ztit kft 

fflBfflMEfc. -&(im»MkZ«F52K«<o 

^t*itwaBi-r 4-<Ktw 3 patfzaiaw 

3SN*P#Kltfc*l. 

flfie-ifcffllfS 2 fg^P k 3 «&□ k aMKHHB 

m*itix-Kmmtm£®®zti. 
mizz&w® umut -&.®m 3 mm t #zxm 

as 2 sgpiasgn Lj^>-^s&j§#tMf k -<wmjb 
3 mnn»^iirt£ » 2 imt t&M&mt sn* t 

ftjc. miaii:^2fig(7)rar+^WSi)5B^«§k$ 

friez^fflw^i. z^»jEtt^tz»:«i« 
^ppa^^ra i&^z&mmmmt z^wm 3«m 
PHSr^w^-^^ifiak, z«fflBBa»ttift«kz»:« 
« 1 m&um^iRr>-xmMmk*kzxm 

3«SttPia*^HW*»2fMSi: tSMPTflBk k 

ft t , » 1 auk jb 2 taaoiarc+iaBBifiisnirttk s 

iiTv^i k ^Itak-fSSft^giii. 

[ii^js 6 ] mm 5%m<r>mmmmm^m: 
h-^x. 

(a)ii spgk lx . fneru- hss^tt»cs£i 

hu te^ma 3 v ^ wffi wcois^fis t <?ih $ -ti- 4 k ft 
Me-^w^s^z^ffl^^^s-fttcfiiemi 
fiats^-rsikT. 

-acowMisr . -mmmmm^- wm 1 ««p- 
-jjcflWB 1 kiss— mmsffisufr*- xmm 2 mm 
s§— *«»2»«p-^- <jcfflHw»#-^- »:ffl»^faj 

sis 1 8^p-z&n!& 1 Kas8-z<j:ffl!i^2asCT- 
zijcoiBB 2 mm®^-<xmm 2 mwtn^-^&mmmta 



4/13/06, EAST Version: 2.0.3.0 



(3) 

3 

mti-'&m i mass t zxm 2 wmwmk. *n 

ffltatfcfe, BW3-e«IWWc»J63*T-«l!HI»l 
ZfciIfll»#«:ft(cf9iESi 1 ffiBfrfcSI 2 ffijffll 

'vaw^L. -tfitio. io 
-ttMfmm&s-*--dtm 1 n ^p^-&<ii3i 1 ma 
ass— %oni 2 &iip— 
~&mm&m^-<xm% 1 &8sp— 1 ma 

mass— &mg 3««p-»- 

Sffflf <0)ifc8Bl$-fr6^^ A-x;i/- h(7)2oc7);l/- I- 20 
Z&»J££, 

zixdirn i *aK-»mM=r vmm-viw&mm 
-z&(iiss 2 mass^z&nsg 2 imn^iwmm 

z«^«^f-z»:ffli^«i#-z»:(iim 3 ssssp- 

Z^ffl^2MafK-W^3vo^fflco-^i!Jia3e^SSS 

-own* 1 mass^wgp voiuiiwzai:«B«SE«8s 
ss-zMam2mass-z&flflSii2&^p-z&0MM 30 

iw^#avza«0Bi#tftfci!9s» 1 m&t>&2 

(d) mAtmt ix. m3i£jb-hmfre>>w*zfr 

0 . mi-®.m2-mmMzxfflgi 1 masses 

-aw* i «a»a^za«»2 jei»rt<ow«3 v t 
emwmifi. k-jxiwb i mass&t/z&ffl* 2 ma 

SSfloPBSBn v i: iEffilgfc OfiOOSBt C* L < * S «t 3 

m 

[000 1] 



WH^l 0-2 0 6 04 7 

4 

±mzm&ztitzmi®m. &mz*<o&mmizm 

[0002] 

&iE®m2bmm3comz, mnmmr 

u-h4*«i»»U BWrt-*JBairu-h4IBifc: 

mzti&m&. #mz-<xmms.mm 1 1, z& 

itti-aOBBl , -«g2, Z&fflJSgl , ZiXMSS 
204*<7)»jiSSl 2, 13, 2 2, 2 3 fcl&lt, STIB 

-«fflB»S3ia» 1 1 o-«£-&<ft!ijfS i mass 1 2 c 

^3tf4fc£fcfl&**-a;«»21ta»l 3t=aa3 

Mezaa»3e»cm2 ico-«^zaai*i*a 

»2 2taiiS*Sf:*tf!SB*za«SI(2jei»2 3 

mass 1 2 , -Km 2 mass 1 3 . z&m* 1 mass 
2 2 , z<xfflj*2mass2 3ofraac*;h.-e*iaa-t6 

-<MIW1««P10A. -W2MP10B. z 

1 &sp 2 0 a , Zauns 2 ««□ 2 0 b *»»t 
[0003] ioassats 1 KE*fc«sw6*£ii. 

H7K*-TJ:-?(c, -*JB«1««P1 OASr-afflJ* 
Wmmi 1 0A«S«U -5X«B2«ttP 1 0B£ 
-5WH(!!ai»a»l 1 0Bt««L. Z^ffl|*l«^P 

2 0A&z<xmm&m 1 2 0 At««u ~mm 
2 mm 2 0 b ^za»jE^f aj« 1 2 0 b (csaw 

SSI 1 . Zft«£BI«S&2 1 ^gtftS 

flESWt . J!MSW)«IMf 1 1 0 A . 12 0 A&l>'«ifJf 

hob, 1 2 0Bs&as^a<o»T*r (imtn 
®) . 

[0004] ic^Rxsas-cji, sKgaftstsHisaui 
&&Tiz£m3mm<vmmmTi-&. znm 

®-t&ztx\ fflKoaaiSTfcJtJES-fr-rv^. 

[0005] 

lie) t«S(c*<'t*«6Wtfc, 1SV4UI 

[0006] ±IS*t»l:#*L, -*-caai 

«8UBWfcC«»*- 4 - 1 ifrC* , *ftfc J: 0 , im* 



4/13/06, EAST Version: 2.0.3.0 



(4) 

5 

[00 07] 

u-hmmrnmi. mmt&mm7i<-hmizmf& 

s&ti-itmz. mmru-h^m^i-mm io 
i . -mm 2. -<xmmi . z3:mss2«d4*<z>ji3I 

S*, H5IBZ»:ffl!lf0S}S8SESS^-ffi^Z^fflimi«fflSS 

taas-frsk*t««tza«8B2jta»fcyijis 

&<Bisi2m>i&&, z&ooimsiiss, -m%2nm 
nmmzzn? ftmfctz-wm i ««□ . -mm 
2 ««□ , -<zmm i %mo . z&aim 2 «nso *stt 

as 2 jt j»sw)iJwSf < 1 1> v xftur-nffi m t , maz. 

Kflft 1 JtaKatfZ&IIW 2 JOK^Or < k i v vf 

tit—ummiz, mfrmzz^xumozzuft 
t,z&wiRV#±$ite>ti. s.^m^co^m&sizir 

[0008] m*«2<ofKWi. man 1 ekotu- 

^»v^f + k -7 4 -vrassfltk (c i o mmmmv 
[0009] mm 3 nmu. mm 1 * 2 test 
^— iJcfflnas 1 mfcuz-Kmmm'gkmmi . fne 

2 ««□ &-<fcBHMBfflfaj«t «« L s ffiiBr 
aB»t8Sft.6S»««a6h.&»|6iak Lfc£k£#«8k 

[ooio] «««4io»wi, n*3S3iai8^^ss 

«□-»-»:«» i «a»^»{WR^aw-^-*«iw 
2 jbbk--<jci«s 2 mtu^xMMmmomt 

tiSMZitl. 50 
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(2) ttz. -<xwmmz. z<xm^miSHzm 
m i mm^-<xmm 1 sm^z&ia&zfc&SE&^z 

^iSim2»«^Z^fflm2^P^Z«^J«Sffi« 

s-fr63)iai«aub6<^k#tt. frieHMnv^Kfflss 

mizwMzit. ttiizz*). mm-?ti»wwLt<m<n 
®<mmmn*izfmz seas-** . 

[ooii] il*JH5*>»!»i, §t#E3iE»o§*£8l 

z<J:ffl!im2«:asso^ffltc^it-5 ! ii3iji'ti»-<X{i^3 
mnm-&m&3wmtfmt>ti, trie 
-<m»s 2 mm t -&wm smmt «iw 
iftix-<xmmtiiimzmmti, mizxsmi 
mma k n»cflwi3«ttp t ac:»owHi#*rt ltz 
xmm&tttmiiitix^i z t mmt +i . m 

U -»aWffl«K4. -^»JESftU«k-^Mm2« 
^PraSr^SLfi-o-^fflftJ^faSfk-^fflSms^g? 

p^^^w-ri»mi{aMk. -xwtmtiivk-m 

mz. m&m.b&2timmx'*mim8Rmbi$ 
z^tim i ««piai^^BiitaozaiBK!aitt*MPkz 

»:fflim3SMPra^^ffl-rsmittBk, Z^ffllfajEft 
IMPkZJXfflBB 1 taKPISI^^ffl LMoZ^»J5ttJ& 

«k -<xffl!im 3 iestnias^Biw & « 2 ea k cawpir 
tttsftikftt:, miaakm2(aawsr+raiBS 

[0012] msmnwm. WMo%5iim<?)mm 

[00 13] (a)»lgWktT, WETU-hfflR 

mm 1 — acoum 1 nm^-mim.^m- 

-KflW 2 JBIB8-— iXfflBB 2 ttttn-^-aWB**- 

Sr. z»:ffl!is i jaEtt*&'S : --»:{iiffl^#-z»:«ifg^ 
p-z»:«m 1 »ilS§-*z<?:fflift3S«igfi!K^z^fflim2 
«as&-z»fi!iS2^p-z<>:WiM#ftiii : owifca 

[0014] (b) m2ffi§btx. frieru-h^ 

i*6tflSv\ BirlB-^fflmiKjl88kZ<Ji:fi!l^2KilS& 
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[0 0 15] (c ) S?3&P8fcLT, frlEH^3Vc7)» 

-Mil n voi»i!i<o-»aw!Bais^-afl^ 2 jri 
b-»-<miss 2 ««□— acfflWH**-*- <xmfmm& 

ftflNIS 1 JfcflWB 1 KfflS8-Sig[3 vcofiiffll?) 

^Kmmmm^-vmm 1 sass— ^aig 3 m 

£, z<xiii»tt*&f-z»:(Bi«#-z»:«i^ 
p-zaws 1 itm^TOs w*rMwz&W*ast 20 

mnzmm 2 nm&-+-<xmm 2 mm p-z&« 
«fffl*wj«=aBis**±^-hk, zftinftgtttt 
^z&tt^#-»z<K«» 3 ism^-mm 2 ma 
hmsi«3 v<oa«^z»i^RSB«a^z^ffldB 1 jt 

mZit&'W*A)U-h<?>2l(?HU-h~Cm: *L 

-Kwm#&v-ftm®m#zmzmiffi 1 

m 2 ftEm^mixmft 1 , m&/u- h oa«* «^ 30 

[0016] ( d ) SMSPgi: LT. WIE±/U- HB*» 

t>. *m&*)* mz-dm^2nw&w-<xwmi 

$3 v k iwiE-awis 1 mass&tf z&mais 2 jcmn 
mm? -7 k <mmmfi. m-mm 1 nmmz 
mm 2 nmmomm •? t mm t <rm<nmnzm 
KKciioiz, ]Eiii«oiitfras«i. 

[0017] < e ) 4fc. J!MW)8Utt*/ha6»fe*KSEft 40 
[00 18] 

Ssi o owzMzimnm%mLt:$&mffi(om 

Oii^tWKSVhl. 02 (a) ii01<9 1 I 
a- I I a*»iMl, 02 (b) 1101*51 I b-I 

i bwmmmx'hh. 02 (a) u-%n (Manm 
mam) , 02 (t>> fiz&n (^fln»tose») 

OBfffiSr^LTVS. 50 
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[00 19] i«ru-hS3Rsaft«ioo«, Hi, 
H2fc5rfJ:3(C, EB5«2kirffi«30iat;#SccJD|» 

4iat»*s*i6a»*sat-afl»!a«iawi 1, 
zfcflwsaftsw 1 2 1 u ^jKGfiairi/- h 4 £ma 
-$-s-<mbbsi. -<xmm2. z&iiijsi, z&oi!im2 

CD4*cr>MM&l 2, 13, 2 2, 2 3£i£lt, 02 
( a ) fcjjfrfj: $ t> -JWMafflBW 1 1 
ttOHRlJtilBl 2Wd*«kftfcflWt-<WBB 
2S18I1 3«Sa£-it, 02 (b) CS*-J:3fc:, Z 

kmboniui 2 1 «o-»£z<mbs 1 mass 2 2 tea 

fflSH£*fc#K^*ZMI*2Jtm2 3fcaMStf 

[0020] JEMK2 ttt, firK-ftflflliS 1 KiiK 1 

2 , -&{||$iS 2 »»8& 1 3 , Z&fflgS 1 Kj1882 2 , Z 

i ma i o a, -fttigs 2«$ep i o b , z&«* 1 
«^p2oa, -<MX2imn2 0Bimvt>tix^ 

4. ifc. WMOtcli, -ftflHtSUtaSSl 2kZ& 

iim2KfflS82 3 <?>tkmzzti?tiim-fh-mm 3 

ig^P 1 0 CM?-<XmmWfcU 1 0 Cj&sRlt&fVC 

[0 02 1 ] &tz, #«3iSSl 2, 13, 2 2, 2 3?) 

83741A. 4 IB, 4 2 A, 4 2 B#*fieh.rt3! 
SfLTV^S. HM3V4 1 A, 4 1 B, 4 2 A, 4 2B 

t. #«aKl2, 1 3, 2 2, 2 3 SiEfiMOffitti: 
«iB0*O««t:tt«4«i6Sr*/S-*-. 02, H3fciW 
J:9t, #m^3V4 1 A, 4 1 B, 42 A, 42B 
(4, Iffi«2iWffi«3Ht5S^$a-C#KilSSl 2, 

13, 22, 23 flic* as*ifc*s»Rco3 imnA 

■^4 803i4»taSiS<lTV^. 3?^l7-{ A-4 8 

ti, pMbWBHir-y 4 7 tsanr-u 4 6 i^asix 

*LT. BMr-U4 7$r : £-^4 9t'[IIlK§^r, 3 
v^W7^^4 8$riJ*>-rc:i:T-, H^3-74 1A, 4 
IB, 4 2 A, 4 2 B SrKfflSS 1 2 , 13, 2 2, 2 3 

<r>&ttfa<^%<n&mzWfoX'% liio <,z%~?x^ 

4. CICIT'H, ^-^49, T-U46, 4 7CJ:->T 

[0022] VWmiZiZ, #KfflSSl 2. 13, 2 
2, 2 3t»JES*TX>'|*^-fri4. 15, 24, 
2 50Rlt6*rOi6. HM3-74 1A, 4 IB, 4 2 

a, 4 2B«. nmm 2, 13, 22, 2 3$-^<w 

mitc^k* (4dM)ktS) Wi, xyKAM7'14, 
1 5, 24, 2 5rt(Cii»LTV^. buISV J rlE»« 
tt4 5«Htr«>xyK^714. 15, 2 4, 2 5 F*g 
(C±W«l8ftT*J 0 , -3«MI3**P 1 OCSl^Z 
»:fflS3ii^P2 0C«i, xyKyNM7°14, 2 5fc» 
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[00 2 3] HI, H2(=RoT3^4. JEMCO-&M 

mmni oab. e$. -%flMHtWMri i oa 
fc««$*i-ov&. iis<o-<jciai»2«aaio 

B fc 3 ffiRQ 1 0 c a, -<KflHB»# 3 

1 £rtLTHMWK«*a»l 1 OBfc««§itTV> 
* . * fc , IEffiOZ&fflf5 1 2 0 A fc *ffl*>Z8: 
fflUS 3 &&□ 2 0 C 14 . Z<MBWMft# 3 2£:frLTZ.& 
Ofl&Sfttttf 1 2 OAtcSMS/iT^S. 2fc. iEfficO 

z&mm2%m 2 o Btt. rag. nKsmmnnt 1 10 

Kl 1 SaBiiSKiJEfc . Z&»353$lifts&2 1 ^ffini. 

saR^athj^wisiafc**. **s, ioo%^sa^fc 

S SSJUfc^S fc . -~%m 1 KM 1 2 tf-VMML 

s&. -&ffligi2m»s&i 3#-&{i*i=rs&. z&mssi 

KfflK2 2#Z&ffl!bM. Z%HK21GIK2 3#Z 
[0024] Z&fl!!l<7)»fr3 1 . 3 2t4£fc 

h-36fc, §51 . %2<r>2W*?i£-Y31 . 38* 20 
#ft3 5 fcBKLT. (a) fcTjrfmftfifc 
fc s *4 f h 3 6fc*t Lt\ JB 1 ^jK- 

h3 7**£Hfc&9. »2lTrtK-h3 8*«£fl!fc$r 

s. £fc. (b) \,z^-mimxz%mhh. 

df-h3 6tWLT, mif:/tf-h3 7#£Bifcft 
9. 82-*-7;K-h384*£0H!:$:*. tfc. Slffli 

k» 2 imn^mmmh t wmb&kzc* a . 

[0025] Z#1IWBI#3 1.32 OgiSW 

fflf£OlrY?&tt fc , -Kffll«#3 1 0*4 >-^~ h 

3 6 (i-»CfflB!HK»*« HOB fcftRSft.. » 1 30 

h 3 7 uffigggsg i o o <r>-dmm 2 mmn 1 0 b 

fc«SRtf*l, Sg2-9'7'^-h3 8«i>'^>'N 0 X'Sl 7 (0 
1#S0 Sr^LT»3£ia§sl OOOWS^IStt^-^IK] 
aS3«8P10Cfc««S*i.-to4. 2fc, ZXSHm 
#3 2<T)*A Sit- Y 3 6 ttZfcfflHMKttlMF 1 2 0 A 
fc««3*U m 1 h 3 7ttJR2SlS 1 0 0 OZ 

<xmm i jg«p 2 o Atsnsfu ss 2 -tr--*- h 3 8 
(®im) HtLxn&msn 00 

<0WiSfcR»tfc~<«8»3««P2 OCK««SiiTv^ 

40 

[0026] *t JJE^«!*J«R«<^«afc6tfe*SiBW- 
4. £<o«sS3«K«li. fOfflffll (ZM!> 

mmmnfSMxm. mim&i 0 oottiAPcon 

( 1 0 0 mm^K SEtftoOrLt: 
8H^fcfWrtS*^&tffc»E*fr3. # 

[0027] (a) mi mi. %xmM dooxa 
arenffca. «*oTi/-bfflS8awifc 50 
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«12, 13. 22, 2 3tA<WiU*ViJ:3lc, 
^Bi374 1A, 4 IB. 42A, 4 2BJxyM 
-fri4, 1 5, 24, 2 5rttSJB5*4 (iWfiffl 

#3 iaVZJMW»l#3 2 tftfc. 04 ( a ) fc^t 

mumizm-tz. 

[0028] ZtUZi "9, -ftMNKMU 02 ( a ) fc 

*f ct 3 fc. -wmmm® 1 1 0 a— -<mbss 1 m 
ma 1 0 a— «s 1 1 2 ^&wj»38&8Sb 

1 1 iXH* 2 *fflg& 1 3 JJcfflBB 2 8e&P 1 0 B 

— <xm*m#3 1 -*-<wwB5«i»a» 1 1 0 scorns 

SEii-r^. Z#W!«li, 02 (b) {c^-t«fc3 
fc, zafflBSMSEttJMP 1 2 0 A-Z<KWMft#3 2->Z 

mm 1 «^p 2 0 A-:as 1 sass 2 2 -z<wa 

JR^ASBK 2 1 -*ZXMm 2 KiiS§ 2 3 ^ZftfflJSil 2 fiS 
^P 2 0 B-ZfcW»8*a5* 1 2 0 BOM(z9Btt 

[0029] ( b ) m2«„ ^IfflfflJ (Zftil) »JSE 

v- vm&Mk i o o<^aia» n.21 mm 

Tt6. -eciT', ^coaiAPTOff^^<OffiT^ffl4>^ 

1 2 t-<zwm2nm 2 3«>rt«K**L-r 

*irt8LfcBMl3'e4 1A. 4 2B^IffiS2«fcH?it 
S«. -e^fcJ:0. KH3-74 1A. 4 2BkWffi«3 

ktfoia<os»^a»i 1. 2 l^t^a^asASrihA, 

pflg[3V4 1A. 4 2BtIH«20^fe^«iSmi 

1 , 2 l<0#KJS8fca^$-&S. 

[ 0 0 3 0 ] i« i 0 t1Wffla>&*£8!eS8& 11,2 

fLSot'. jtt^tsEK 11,21 rt-c<ioaaiiE«aacofi 

[0031 ] ( c ) fH3B». UE ( b ) (7)^*<J> 
SSSjIA, H^nv4 1A, 4 2B«BWtCj:->T«i 

««SLA*jtftfcSRa:sissa»i 1 , 2 1 coist (04 ot4 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plate type exchanger used for an air conditioning 
equipment or an exhaust-heat-recovery facility and the heat exchange facility constituted by the subject 
in it, and a list at the operating method. 
[0002] 

[Description of the Prior Art] Drawing 7 and drawing 8 show the general configuration of the 
conventional plate type exchanger. This plate type exchanger 1 between the front boards 2 and the tooth- 
back plates 3 which consist of a thick plate While making into the upstream heat exchange passage 1 1 
and the secondary heat exchange passage 21 by turns passage which carries out laminating conclusion of 
many heat exchange plates 4, and is formed between the adjoining heat exchange plates 4 The 2nd four 
gangways 12, 13, 22, and 23 are formed, the 1st upstream 2nd of the upstream which penetrates the heat 
exchange plate 4, and the 1st secondary secondary one — While making the 1st gangway 12 of the 
upstream open the end of said upstream heat exchange passage 1 1 for free passage, the 2nd gangway 13 
of the upstream is made to open the other end for free passage. While making the secondary 1st 
gangway 22 open the end of said secondary heat exchange passage 21 for free passage, the secondary 
2nd gangway 23 is made to open the other end for free passage. Furthermore, 1st end-connection of the 
upstream 10A which is open for free passage at said front board 2, respectively to the front end of said 
1st gangway 12 of the upstream, the 2nd gangway 13 of the upstream, the secondary 1st gangway 22, 
and the secondary 2nd gangway 23, 2nd end-connection of the upstream 10B, secondary 1st end- 
connection 20A, and secondary 2nd end-connection 20B are prepared. 

[0003] When connecting piping to this heat exchanger 1, as shown in drawin g 7 , 1st end-connection of 
the upstream 10A is connected to upstream heat carrier supply pipe 1 10A, 2nd end-connection of the 
upstream 10B is connected to upstream heat carrier exhaust pipe HOB, secondary 1st end-connection 
20 A is connected to secondary heat carrier supply pipe 120 A, and secondary 2nd end-connection 20B is 
connected to secondary heat carrier exhaust pipe 120B. Thereby, flow of the heat carrier which flows the 
upstream heat exchange passage 1 1 in a heat exchanger 1, and the heat carrier which flows the 
secondary heat exchange passage 21 can be made into counterflow. In addition, only a void arrow head 
shows thermal supply pipes 1 10A and 120 A and exhaust pipes HOB and 120B for convenience by a 
diagram (the same is said of henceforth). 

[0004] In this heat exchanger, if the volume (thermal flow rate) which flows to a heat exchanger falls, it 
will follow in footsteps of it and the thermal transmittance of a heat exchange side will fall by the 
thermal rate-of-flow fall. In order to prevent this, two or more sets of heat exchangers are arranged in 
juxtaposition, and it systematizes so that a heat carrier may be divided and passed to these heat 
exchangers, and is made to correspond to the thermal rate-of-flow fall by adjusting the number of 
driver's stands of a heat exchanger at the former according to volume change. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the conventional approach will need to make 
[ many ] fairly the number of partitions (number of a heat exchanger) in a heat exchange system with the 
fatal decline in the thermal transmittance of a heat exchange side with a large and volume change, and a 
large installation tooth space, and complicated piping and a complicated automatic control system are 
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needed as a result. 

[0006] In consideration of the above-mentioned situation, this invention can respond to a thermal flow 
rate change by one set, and aims at this providing with the operating method the plate type exchanger 
which enabled it to aim at reduction and complicated piping of an installation tooth space, and the 
dissolution of a complicated automatic control system and the heat exchange facility which constituted it 
to the subject, and a list. 
[0007] 

[Means for Solving the Problem] The plate type exchanger of invention of claim 1 carries out laminating 
conclusion of many heat exchange plates between a front board and a tooth-back plate, and while 
making into upstream heat exchange passage and secondary heat exchange passage by turns passage 
formed between adjoining heat exchange plates The 2nd four gangways are prepared, the 1st upstream 
2nd of the upstream which penetrates a heat exchange plate, and the 1st secondary secondary one ~ 
While making the 1st gangway of the upstream open the end of said upstream heat exchange passage for 
free passage, the 2nd gangway of the upstream is made to open the other end for free passage. While 
making the secondary 1st gangway open the end of said secondary heat exchange passage for free 
passage, the secondary 2nd gangway is made to open the other end for free passage. To said front board, 
furthermore, said 1st gangway of the upstream, the 2nd gangway of the upstream, The 1st end 
connection of the upstream which is open for free passage, respectively to the front end of the secondary 
1st gangway, and the secondary 2nd gangway, It sets to such a plate type exchanger on the assumption 
that the plate type exchanger which prepared the 2nd end connection of the upstream, the secondary 1st 
end connection, and the secondary 2nd end connection. Said 1st gangway of the upstream and the 2nd 
gangway of the upstream at least The interior of either, Said the secondary 1st gangway and, and the 
secondary 2nd gangway at least inside either When it is moved stopped by the die-length direction of a 
gangway with a migration means and is stopped by the mid-position of the die-length direction, it is 
characterized by carrying out the interior of the closing coma which divides a gangway into the field by 
the side of a transverse plane, and the field by the side of a tooth back. 

[0008] Inside the gangway which invention of claim 2 is a plate type exchanger according to claim 1, 
and carried out the interior of said closing coma The coma migration wire with which it was stretched 
between the front board and the tooth-back plate, and a closing coma was connected on the way is 
inserted in. The wire drive which moves a closing coma to the location of arbitration by moving a wire 
is formed in the edge of this coma migration wire, and it is characterized by constituting said migration 
means by said coma migration wire and wire drive. 

[0009] Invention of claim 3 is the heat exchange facility equipped with the plate type exchanger 
according to claim 1 or 2. Connect said 1st end connection of the upstream to an upstream heat carrier 
supply pipe, and said 2nd end connection of the upstream is connected to an upstream heat carrier 
exhaust pipe. Said the secondary 1st end connection is connected to a secondary heat carrier supply pipe, 
said the secondary 2nd end connection is connected to a secondary heat carrier exhaust pipe, and it is 
characterized by making into counterflow flow of the heat carrier which flows said upstream heat 
exchange passage, and the heat carrier which flows secondary heat exchange passage by that cause. 
[0010] Invention of claim 4 is the operating method of a heat exchange facility according to claim 3. this 
operating method — (1) upstream heat carrier - the 1st gangway [ of the 1st end-connection / of the 
upstream heat carrier supply pipe -> upstream / -> upstream ] -> upstream — it is made to circulate in 
order of a 2nd end-connection [ of the 2nd gangway / of the heat exchange passage -> upstream / -> 
upstream ] -> upstream heat carrier exhaust pipe 

(2) moreover, a secondary heat carrier — secondary heat carrier supply pipe -> secondary 1 st end- 
connection -> secondary 1st gangway -> secondary ~ make it circulate in order of a heat exchange 
passage -> secondary 2nd gangway -> secondary 2nd end-connection -> secondary heat carrier exhaust 
pipe The flow rate of the heat carrier which circulates a plate type exchanger and at the adult time A 
closing coma is advanced from a home position to a front-board side as said closing coma is positioned 
to the home position by the side of the tooth-back plate which does not close a gangway and a thermal 
flow rate decreases. By that cause The inflow of the heat carrier to the heat exchange passage between a 
closing coma and a tooth-back plate is stopped, and a heat carrier is made to flow only into the heat 
exchange passage between a closing coma and a front board. 
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[001 1] While invention of claim 5 is a heat exchange facility according to claim 3 and the interior of 
said closing coma is carried out to said all gangways, respectively The 3rd end connection of the 
upstream, and the secondary 3rd end connection which are open for free passage at the back end of the 
1st gangway of the upstream, and the secondary 2nd gangway, respectively are prepared in said tooth- 
back plate. Furthermore, it is characterized by connecting said 2nd end connection of the upstream and 
3rd end connection of the upstream to an upstream heat carrier exhaust pipe through an upstream 
change-over valve, and connecting said the secondary 1st end connection, and the secondary 3rd end 
connection to a secondary heat carrier supply pipe through a secondary change-over valve. However, 
while an upstream change-over valve carries out the close by-pass bulb completely of between the 2nd 
end connection of the upstream to the 1st location which opens between an upstream heat carrier exhaust 
pipe and the 2nd end connection of the upstream fully, and carries out the close by -pass bulb completely 
of between the 3rd end connection of the upstream to an upstream heat carrier exhaust pipe, and an 
upstream heat carrier exhaust pipe and is made operational to an upstream heat carrier exhaust pipe and 
the 2nd location which opens between the 3rd end connection of the upstream fully, middle opening 
adjustment of it is enabled between the 1st location and the 2nd location. Moreover, while a secondary 
change-over valve carries out the close by -pass bulb completely of between the secondary 1st end 
connection to the 1st location which opens between a secondary heat carrier supply pipe, and the 
secondary 1st end connection fully, and carries out the close by-pass bulb completely of between the 
secondary 3rd end connection to a secondary heat carrier supply pipe, and a secondary heat carrier 
supply pipe and is made operational to a secondary heat carrier supply pipe and the 2nd location which 
opens between the secondary 3rd end connection fully, middle opening adjustment of it is enabled 
between the 1st location and the 2nd location. 

[0012] Invention of claim 6 is the operating method of a heat exchange facility according to claim 5. 
This operating method is performed as follows. 

[0013] As the 1st step, the flow rate of the heat carrier which circulates said plate type exchanger (a) At 
the adult time While making the home position by the side of a tooth-back plate stop said close-by-pass- 
bulb-completely chain coma, both said upstream change-over valve and a secondary change-over valve 
by operating it in said 1st location an upstream heat carrier — the upstream — 1st gangway [ of the 1st 
end-connection / of the thermal supply pipe -> upstream / -> upstream ] -> upstream heat exchange 
passage -> — it is made to circulate in order of a 2nd end-connection [ of the -2nd gangway / of the 
upstream / -> upstream ] -> upstream change-over valve -> upstream heat carrier exhaust pipe moreover, 
a secondary heat carrier - a secondary heat carrier - supply pipe -> secondary change-over valve -> 
secondary 1st end-connection -> secondary 1st gangway -> secondary — it is made to circulate in order 
of a heat exchange passage -> secondary 2nd gangway -> secondary 2nd end-connection -> secondary 
heat carrier exhaust pipe 

[0014] (b) Advance the closing coma which carried Out interior to the interior of said 1st gangway of the 
upstream, and the secondary 2nd gangway, respectively to a front-board side, and, thereby, make a heat 
carrier the inflow of the heat carrier to the heat exchange passage between a closing coma and a tooth- 
back plate flow only into the heat exchange passage between a stop, a closing coma, and a front board as 
it decreases, when the flow rate of the heat carrier which circulates said plate type exchanger decreases 
as the 2nd step. 

[001 5] (c) When reaching the set point to which the number of the heat exchange passage which stopped 
the thermal inflow by migration of said closing coma was beforehand set as the 3rd step It is made to 
correspond to advance of a closing coma, and both an upstream change-over valve and a secondary 
change-over valve are operated from said 1st location to the 2nd location side. By that cause an 
upstream heat carrier - upstream heat exchange passage [ by the side of before a 1st gangway / of the 
1st end-connection / of the upstream heat carrier supply pipe -> upstream / -> upstream / -> closing 
coma ] -> — with the main root circulated in order of a 2nd end-connection [ of the 2nd gangway / of the 
upstream / -> upstream ] -> upstream change-over valve -> upstream heat carrier exhaust pipe the 
upstream heat carrier supply pipe -> upstream 1st ~ the end-connection -> upstream 1st — the upstream 
heat exchange passage -> upstream 2nd by the side of before a gangway -> closing coma — the upstream 
heat exchange passage -> upstream 1st on the backside [ a gangway -> closing coma ] — the gangway -> 
upstream 3rd - in order of an end-connection -> upstream change-over valve -> upstream heat carrier 
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exhaust pipe the two roots of the bypass root to circulate — a sink and a secondary heat carrier — a 
secondary heat carrier supply pipe « secondary [ by the side of before a -> secondary change-over valve 
-> secondary 1st end-connection -> secondary 1st gangway -> closing coma ] - with the main root 
circulated in order of a heat exchange passage -> secondary 2nd gangway -> secondary 2nd end- 
connection -> secondary heat carrier exhaust pipe secondary heat carrier supply pipe -> secondary 
change-over valve -> secondary - the 3rd - end-connection -> secondary - the 2nd - secondary heat 
exchange passage -> secondary [ on the backside / a gangway -> closing coma ] — the 1st - secondary 
heat exchange passage -> secondary [ by the side of before a gangway -> closing coma ] - the 2nd - 
gangway -> secondary - the 2nd - in order of an end-connection -> secondary heat carrier exhaust pipe 
It passes by the two roots of the bypass root to circulate. And while turning both said upstream change- 
over valve and a secondary change-over valve to the 2nd location side, operating them from said 1st 
location according to advance of a closing coma by reduction of a thermal flow rate and decreasing the 
flow rate of said main root, the flow rate of the bypass root is made to increase. 
[0016] As the 4th step, thermal flow from said main root side to a bypass root side (d) Whole-quantity 
change ****** et al, From that time, the closing coma which carried out interior to the interior of said 
2nd gangway of the upstream, and the secondary 1st gangway, respectively It is made to move forward 
to a front-board side so that the distance between the closing coma in these closing coma, said 1st 
gangway of the upstream, and the secondary 2nd gangway may become equal to the distance between a 
closing coma in this 1st gangway of the upstream, and the secondary 2nd gangway, and a front board. 
[0017] (e) Moreover, when a thermal flow rate changes to fossete size, operate in a procedure contrary 
to the above. 
[0018] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. Drawing 1 is the external view showing the configuration of the heat exchange facility which 
gave the plate type exchanger 100 of an operation gestalt, and it predetermined piping. Moreover, 
drawing 2 (a) is the Ila-IIa view sectional view of drawing 1 , and drawing 2 (b) is the Ilb-IIb view 
sectional view of drawing 1 . Drawing 2 (a) shows the upstream (passage of a heat-source side heat 
carrier), and drawing 2 (b) shows the secondary (passage of a use side heat carrier) cross section. 
[0019] This plate type exchanger 100 carries out laminating conclusion of many heat exchange plates 4 
between a front board 2 and the tooth-back plate 3, as shown in drawing 1 and drawing 2 . Passage 
formed between the adjoining heat exchange plates 4 is made into the upstream heat exchange passage 
1 1 and the secondary heat exchange passage 12 by turns, the 1st upstream 2nd of the upstream which 
penetrates all the heat exchange plates 4, and the 1st secondary secondary one, as the 2nd four gangways 
12, 13, 22, and 23 are formed and it is shown in drawing 2 (a) As the 2nd gangway 13 of the upstream is 
made to open the other end for free passage while making the 1st gangway 12 of the upstream open the 
end of the upstream heat exchange passage 1 1 for free passage, and shown in drawing 2 (b) While 
making the secondary 1st gangway 22 open the end of the secondary heat exchange passage 21 for free 
passage, the secondary 2nd gangway 23 is made to open the other end for free passage. 
[0020] 1st end-connection of the upstream 10A which is open for free passage, respectively to the front 
end of said 1st gangway 12 of the upstream, the 2nd gangway 13 of the upstream, the secondary 1st 
gangway 22, and the secondary 2nd gangway 23, 2nd end-connection of the upstream 10B, secondary 
1 st end-connection 20 A, and secondary 2nd end-connection 20B are prepared in the front board 2. 
Moreover, 3rd end-connection of the upstream 10C and secondary 3rd end-connection 10C which are 
open for free passage, respectively to the back end of the 1st gangway 12 of the upstream, and the 
secondary 2nd gangway 23 are prepared in the tooth-back plate 3. 

[0021] Moreover, along with the longitudinal direction of a gangway, the interior of the slide of the 
closing coma 41 A, 4 IB, 42 A, and 42B is made possible to the interior of each gangways 12, 13, 22, and 
23, respectively. The closing coma 41 A, 4 IB, 42 A, and 42B achieves the function to divide each 
gangways 12, 13, 22, and 23 into the field by the side of a transverse plane, and the field by the side of a 
tooth back, when stopped by the mid-position of the longitudinal direction of a gangway. As shown in 
drawing 2 and drawing 3 , each closing coma 41 A, 4 IB, 42 A, and 42B is connected in the middle of the 
endless-like coma migration wire 48 which was stretched between the front board 2 and the tooth-back 
plate 3, and was inserted in in each gangways 12, 13, and 22 and 23. Both ends are wound around the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



11/6/06 



JP,10-206047,A [DETAILED DESCRIPTION] 



Page 5 of 8 



driving pulley 47 and the follower pulley 46, and the coma migration wire 48 is maintained at 
turgescence by the stress means 50. And a driving pulley 47 is rotated by the motor 49, and the closing 
coma 41 A, 4 IB, 42 A, and 42B can be moved now to the location of the arbitration of the longitudinal 
direction of gangways 12, 13, 22, and 23 by moving the coma migration wire 48. Here, the wire drive 45 
is constituted by a motor 49 and pulleys 46 and 47. 

[0022] The tooth-back plate 3 is made to correspond to each gangways 12, 13, 22, and 23, and pipes 14, 
15, 24, and 25 are formed. The closing coma 41A, 41B, 42A, and 42B is evacuated in pipes 14, 15, and 
24 and 25, when not closing gangways 12, 13, 22, and 23 at all (at the time of full open). Said wire drive 
45 grade is mainly equipped in these end pipes 14, 15, and 24 and 25, and 3rd end-connection of the 
upstream 10C and secondary 3rd end-connection 20C are formed in the end pipes 14 and 25. 
[0023] It returns and states to drawing 1 and drawing 2 . Front 1st end-connection of the upstream 10A 
is directly connected to upstream heat carrier supply pipe 1 10A. Moreover, 3rd end-connection of the 
upstream 10C of front 2nd end-connection of the upstream 10B and a tooth back is connected to 
upstream heat carrier exhaust pipe 1 10B through the upstream change-over valve 3 1 . Moreover, 
secondary 3rd end-connection 20C of front secondary 1st end-connection 20A and a tooth back is 
connected to secondary heat carrier supply pipe 120A through the secondary change-over valve 32. 
Moreover, front secondary 2nd end-connection 20B is directly connected to secondary heat carrier 
exhaust pipe 120B. Thereby, the flow of the heat carrier which flows the upstream heat exchange 
passage 11, and the heat carrier which flows the secondary heat exchange passage 21 serves as 
counterflow. Moreover, if it sees on the basis of the time of 100% of flow rate, a secondary distribution 
way, and the secondary 2nd gangway 23 will achieve [ the 1st gangway 12 of the upstream / an 
upstream distribution way and the 2nd gangway 13 of the upstream / an upstream set way, and the 
secondary 1st gangway 22 ] the function of a secondary set way. 

[0024] Both the upstream and the secondary change-over valves 31 and 32 are the things of the same 
structure, and as shown in drawing 4 , they have the Maine port port 36 and two subports, the 1st and the 
2nd, 37 and 38. A valve element 35 is rotated, if it is operated in the 1st location shown in (a), to the 
Maine port 36, the 1st subport 37 will be opened fully, and the 2nd subport 38 will serve as a close by- 
pass bulb completely. Moreover, if it is operated in the 2nd location shown in (b), to the Maine port 36, 
the 1st subport 37 will serve as a close by-pass bulb completely, and the 2nd subport 38 will be opened 
fully. Moreover, middle opening can be set up if it is operated in the middle of the 1st location and the 
2nd location. 

[0025] If the connection relation of the upstream and the secondary change-over valves 31 and 32 is 
described, the Maine port 36 of the upstream change-over valve 31 is connected to upstream heat carrier 
drain pipe HOB, the 1st subport 37 is connected to 2nd end-connection of the upstream 1 0B of a heat 
exchanger 100, and the 2nd subport 38 is connected to 3rd end-connection of the upstream 10C prepared 
in the tooth back of a heat exchanger 100 through the by-path pipe 17 (refer to drawing 1 ). Moreover, 
the Maine port 36 of the secondary change-over valve 32 is connected to secondary heat carrier supply 
pipe 120 A, the 1st subport 37 is connected to secondary 1st end-connection 20 A of a heat exchanger 
100, and the 2nd subport 38 is connected to secondary 3rd end-connection 20C prepared in the tooth 
back of a heat exchanger 1 00 through the by-path pipe 27 (refer to drawing 1 ). 

[0026] Next, the operating method of the above-mentioned heat exchange facility is explained. This heat 
exchange facility carries out the method of operation of having changed the contents of actuation the use 
side (secondary) corresponding to a thermal flow rate change. The differential pressure of the entrance 
of a heat exchanger 100 detects flow rate change of a use side heat carrier. When differential pressure is 
rated value, rated-flow (100% flow rate = flow rate size) operation is performed, and when differential 
pressure decreases, operation which changed the contents of actuation gradually is performed. The 
contents of actuation for every phase are described below. 

[0027] (a) The 1st step. At the time of rated-flow (100% flow rate = flow rate size) operation, the same 
usage as the conventional plate type exchanger is carried out. That is, as shown in drawing 2 , the close- 
by-pass-bulb-completely chain coma 41 A, 41B, 42A, and 42B is evacuated in the end pipes 14, 15, and 
24 and 25 so that no gangways 12, 13, 22, and 23 may be closed at all (this location is called a home 
position or a starting point location). Moreover, it is operated in the 1st location which shows both the 
upstream change-over valve 31 and the secondary change-over valve 32 to drawing 4 (a). 
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[0028] this shows an upstream heat carrier to drawing 2 (a) - as ~ the upstream ~ the 1st gangway of 
the 1st end-connection of the thermal supply pipe 1 10A-> upstream 10A-> upstream the 2nd gangway 
of the 12 -> upstream heat exchange passage 1 1 -> upstream 13 -> upstream — it circulates the 2nd end 
connection in order of 10B-> upstream change-over valve 31 -> upstream heat carrier exhaust pipe 
HOB. moreover, a secondary heat carrier is shown in drawing 2 (b) - as - the secondary heat carrier 
supply pipe 120A-> secondary change-over valve 32 -> secondary 1st end connection 20 — A-> 
secondary 1st gangway 22 -> secondary heat exchange passage 21 -> secondary — it circulates the 2nd 
gangway in order of 23 -> secondary 2nd end-connection 20B-> secondary heat carrier exhaust pipe 
120B. 

[0029] (b) The 2nd step. When a thermal flow rate decreases by the fall of a load a use side (secondary), 
the part, the heat exchange passage 1 1 of a plate type exchanger 100, and the thermal rate in 21 fall, and 
the differential pressure of the entrance of a heat exchanger 100 declines. Then, when the fall of the 
differential pressure in this entrance is caught, it operates as follows. Namely, when the flow rate 
(differential pressure) of the heat carrier which circulates a plate type exchanger 100 decreases The 
closing coma 41 A and 42B which carried out interior to the interior of the 1st gangway (distribution 
way) 12 of the upstream, and the secondary 2nd gangway 23 (set way), respectively is advanced to a 
front-board 2 side as it decreases. By that cause A heat carrier is made for the inflow of the heat carrier 
to the heat exchange passage 1 1 and 21 between the closing coma 41 A and 42B and the tooth-back plate 
3 to flow only into the heat exchange passage 1 1 and 21 between a stop, the closing coma 41 A and 42B, 
and a front board 2. 

[0030] Thus, if the heat exchange passage 1 1 and 21 is closed and it goes from a tooth-back side, since 
the remaining passage cross section to be used will be reduced, the fall of the rate of flow of the heat 
carrier within the heat exchange passage 1 1 and 21 can be prevented. Therefore, decline in the thermal 
transmittance of the heat exchange plate 4 can be prevented. 

[0031] (c) The 3rd step, actuation of the above (b) progresses to some extent, if the set point to which 
the number of the heat-exchange passage 1 1 and 21 which stopped the thermal inflow by migration of 
the closing coma 41 A and 42B (getting it blocked — the number of sheets of the heat exchange plate 4) 
was set beforehand is reached, as the 3rd step, it will be made to correspond to advance of the closing 
coma 41 A and 42B, and both the upstream change-over valve 3 1 and the secondary change-over valve 
32 will be operated from the 1 st location to the 2nd location side. 

[0032] If it does so, as shown in drawing 5 (a), an upstream heat carrier the upstream heat carrier supply 
pipe 1 10A-> upstream - the 2nd gangway of the upstream heat exchange passage 1 1 -> upstream 13 -> 
upstream by the side of before 1st gangway of the 1st end-connection 10A-> upstream 12 -> closing 
coma 41 A - it circulates the 2nd end connection in order of 10B-> upstream change-over valve 31 -> 
upstream heat carrier exhaust pipe 1 10B ~ the main root Rl, (The same root as the time of 100% flow 
rate) the upstream heat carrier supply pipe 1 10A-> upstream - the upstream by the side of before 1st 
gangway of the 1st end-connection 10A-> upstream 12 -> closing coma 41 A - one on the backside 
[ 2nd gangway of the heat exchange passage 1 1 -> upstream 13 -> closing coma 41 A ] — the 1st 
gangway of the side [ degree ] heat exchange passage 1 1 -> upstream 12 -> upstream - it flows by the 
two roots of the bypass root R2 which circulates the 3rd end connection in order of 10C-> upstream 
change-over valve 31 -> upstream heat carrier exhaust pipe HOB. 

[0033] Moreover, as shown in drawing 5 (b). a secondary heat carrier secondary heat carrier supply pipe 
120A-> secondary change-over valve 32 -> secondary — the secondary heat exchange passage 21 -> 
secondary by the side of before 1st end-connection 20A-> secondary 1st gangway 22 -> closing coma 
42B — it circulates the 2nd gangway in order of 23 -> secondary 2nd end-connection 20B-> secondary 
heat carrier exhaust pipe 120B ~ the main root Rl, (The same root as the time of 100% flow rate) 
secondary heat carrier supply pipe 120A-> secondary change-over valve 32 -> secondary - the backside 
[ 3rd end-connection 20C-> secondary 2nd gangway 23 -> closing coma 42B ] secondary heat exchange 
passage 21 -> secondary 1st gangway 22 -> closing KO the secondary heat exchange passage 21 -> 
secondary by the side of before Ma 42B — it flows by the two roots of the bypass root R2 which 
circulates the 2nd gangway in order of 23 -> secondary 2nd end-connection 20B-> secondary heat 
carrier exhaust pipe 120B. 

[0034] The flow rate rate of the main root Rl and the bypass root R2 is decided by the control input of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



11/6/06 



JP, 10-206047, A [DETAILED DESCRIPTION] 



Page 7 of 8 



the upstream and the secondary change-over valves 31 and 32, and makes the thermal rate of flow rate 
shift to the bypass root from the main root by turning the upstream and the secondary change-over 
valves 31 and 32 to the 2nd location side, and operating them from the 1st location, according to 
advance of the closing coma 41 A and 42B by reduction of a thermal flow rate. Two-step heat exchange 
of a part or all of the amount of inflow heat carriers can be carried out in the field by the side of before 
the closing coma 41 A and 42B, and the field on the backside, maintaining counterflow by doing so. 
Therefore, by synthesis, heat exchange effectiveness can be raised rather than the time of rated setting 
flow rate operation according to increase of the heating area to a heat carrier in part (or all), suppressing 
the thermal rate of flow in the fixed range. 

[0035] (d) The 4th step. As a secondary thermal flow rate decreases to 50% or less and thermal flow 
shows a bypass root side from that time as whole-quantity change ****** et al. and the 4th step from 
the main root side at drawing 6 The closing coma 4 IB and 42 A which carried out interior to the interior 
of the 2nd gangway 13 of the upstream, and the secondary 1st gangway 22, respectively is made 
equivalent to the closing coma 41 A and 42B in the 1st gangway 12 of the upstream, and the secondary 
2nd gangway 23, and is advanced to a front-board 2 side. In this case, the consecutive closing coma 41 B 
and 42 A is advanced, holding relation to which the distance R between the closing coma 41 A and 42B 
preceded with these closing coma 4 IB and 42 A becomes equal to the distance L between the precedence 
closing coma 41 A and 42B and a front board 2. That is, in rate, it is twice the rate of the closing coma 
41 A and 42B to precede, and the consecutive closing coma 41 B and 42 A is moved. 
[0036] thus — if it carries out, since the heat exchange passage cross section of the bypass root can be 
made to reduce more — few ~ amount of water — decline in the heat exchange effectiveness at the time 
can be prevented. 

[0037] What is necessary is just to operate the above in a procedure contrary to the above, when 
increasing from the condition with few flow rates although actuation in case a flow rate decreases was 
explained. 

[0038] Thus, according to a thermal flow rate change, by operating the closing coma 41 A, 4 IB, 42A, 
and 42B and change-over valves 3 1 and 32, the rate of flow of the heat carrier of the heating surface is 
always maintainable in the speed range of an aim, and it can operate, without reducing the thermal 
transmittance of the heating surface also by the single heat exchanger 100. Moreover, when it is at the 
time of a low flow rate, synthetic heat exchange capacity can be heightened rather than the time of a 
rated flow. Consequently, the number of partitions of the heat carrier at the time of carrying out parallel 
operation of the heat exchanger can be reduced remarkably, and reduction of the simplification of piping 
of the circumference of a heat exchanger, reduction of the installation area of a heat exchanger, a 
construction cost, etc. can be aimed at. 

[0039] In addition, although actuation of the closing coma 41 A, 4 IB, 42 A, and 42B and change-over 
valves 3 1 and 32 which were mentioned above may be performed manually, a control unit may be 
formed and may be performed automatically, the case where it carries out automatically - a motor 49 - 
the sensor which detects the location of the closing coma 41 A, 4 IB, 42 A, and 42B by rotation of pulleys 
46 and 47 etc. a little is formed, and also the opening by the side of the bypass root forms the limiter 
switch which tells 0% and 100% of location in change-over valves 31 and 32. Moreover, a differential 
pressure sensor is formed in the entrance of a heat exchanger 100. And those signals are incorporated to 
a control unit and the above-mentioned contents of operation are performed automatically. 
[0040] Moreover, when controlling automatically, it initializes in a starting phase. Namely, the closing 
coma 41 A, 4 IB, 42 A, and 42B is positioned to the home position in the end pipes 14, 15, and 24 and 25, 
and where the opening by the side of the bypass root of change-over valves 3 1 and 32 is set to 0%, the 
differential pressure of a sink and the entrance in that case is measured for the amount of design rated 
heat carriers (amount of water) to secondary, and it sets in a control unit by making into a reference 
value the value which seasoned the value with the safety factor. 

[0041] Moreover, although the above-mentioned operation gestalt showed the case where the contents of 
actuation were changed over how many steps (four steps), to a thermal flow rate change, even if it limits 
by the 2nd step of (b) mentioned above, a certain amount of effectiveness is expectable. In that case, 
change-over valves 31 and 32 and the closing coma 41 B and 42 A by the side of consecutiveness are 
unnecessary. Moreover, what is necessary is just to prepare a closing coma in the interior of either, even 
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if there are few interior of either, and the secondary 1st gangway 22 and, and the secondary 2nd 
gangway 23, even if there are few 1st gangways 12 of the upstream and 2nd gangways 13 of the 
upstream if it becomes to the phase. That is, the minimum flinction can be achieved if a closing coma is 
prepared in one side of the 1st and 2nd gangway. 
[0042] 

[Effect of the Invention] As explained above, according to this invention, the rate of flow of the heat 
carrier of the heating surface is maintainable in the speed range of an aim by moving a closing coma 
according to a thermal flow rate change. Therefore, it can operate, without reducing the thermal 
transmittance of the heating surface on the occasion of reduction in a flow rate also by the single heat 
exchanger. Consequently, the number of partitions of the heat carrier at the time of carrying out parallel 
operation of the heat exchanger can be reduced remarkably, and reduction of the simplification of piping 
of the circumference of a heat exchanger, reduction of the installation area of a heat exchanger, a 
construction cost, etc. can be aimed at. Especially, according to invention of claim 2, according to 
invention of claims 3 and 4, a closing coma can be correctly moved in a gangway, and the above- 
mentioned effectiveness can be acquired maintaining counterflow, and according to invention of claims 
5 and 6, when it is at the time of a low flow rate, synthetic heat exchange capacity can be heightened 
rather than the time of a rated flow. 



[Translation done.] 
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